The pH gradient over the stratum corneum differs in X-linked recessive and autosomal dominant ichthyosis: a clue to the molecular origin of the "acid skin mantle"?
In a search for pathogenetic mechanisms underlying retention hyperkeratosis, we examined the pH gradient over the stratum corneum in 13 male patients suffering from either x-linked recessive (XRI) or autosomal dominant ichthyosis vulgaris. For recording pH values, a flat glass electrode was repeatedly applied to the skin during tape stripping of mildly involved forearm skin. Before stripping, surface pH was higher in ichthyosis vulgaris (5.3 +/- 0.7; n = 7) than in XRI (4.6 +/- 0.4; n = 6; p < 0.05) and healthy control men (4.5 +/- 0.2; n = 7; p < 0.01). Removal of stratum corneum, which required 100-240 strippings in ichthyotic skin and 80-120 strippings in healthy control skin, disclosed markedly different pH variations in the two types of ichthyosis. The major abnormality in ichthyosis vulgaris skin was that a neutral pH was attained already halfway through the horny layer, possibly reflecting a congenital lack of acidic breakdown products from keratohyaline. By contrast, stripping of XRI skin revealed a shallow pH gradient that plateaued at 6.2-6.6, instead of about 7 as in normal and ichthyosis vulgaris skin. A likely explanation is the XRI-associated accumulation of cholesterol sulfate in lower stratum corneum. Our results suggest that the "acid mantle" of normal skin, which penetrates deep into the stratum corneum, is the combined result of cornification-associated organic acids and back-diffusion of acid material from the surface. Because corneocyte desquamation involves many pH-dependent enzymes, abnormalities in the transcorneal pH gradient might play a role in the pathogenesis of ichthyosis.